a b s t r a c t
Exposure to stressors can enhance neuroinflammatory responses, and both stress and neuroinflammation are predisposing factors in the development of psychiatric disorders. Females suffer disproportionately more from several psychiatric disorders, yet stress-induced changes in neuroinflammation have primarily been studied in males. Here we tested whether exposure to inescapable tail shock sensitizes or 'primes' neuroinflammatory responses in male and female rats. At 24 h post-stress, male and female rats exposed to a peripheral immune challenge enhanced neuroinflammatory responses and exacerbated anxiety-and depressive-like behaviors. These changes are likely glucocorticoid dependent, as administering exogenous CORT, caused a similar primed inflammatory response in the hippocampus of male and female rats. Further, stress disinhibited anti-inflammatory signaling mechanisms (such as CD200R) in the hippocampus of male and female rats. In males, microglia are considered the likely cellular source mediating neuroinflammatory priming; stress increased cytokine expression in ex vivo male microglia. Conversely, microglia isolated from stressed or CORT treated females did not exhibit elevated cytokine responses. Microglia isolated from both stressed male and female rats reduced phagocytic activity; however, suggesting that microglia from both sexes experience stress-induced functional impairments. Finally, an immune challenge following either stress or CORT in females, but not males, increased peripheral inflammation (serum IL-1b). These novel data suggest that although males and females both enhance stress-induced neuroinflammatory and behavioral responses to an immune challenge, this priming may occur through distinct, sex-specific mechanisms.
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Introduction
Current antidepressant therapies have minimal efficacy for $50% of patients (Kirsch, 2014) . One contributing factor to this high failure rate may be the lack of consideration of sex as a biological factor influencing depression. Indeed, most neuroscience research is conducted in males (Klein et al., 2015) , yet females suffer disproportionately more from several neuropsychiatric disorders including mood disorders (Seney and Sibille, 2014) . Exaggerated innate immune responses in the brain are associated with psychiatric disorders including depression, anxiety, posttraumatic stress disorders, autism, and schizophrenia (Raison et al., 2006) . One predisposing factor for both psychiatric disorders and neuroinflammation is stress. Acute and chronic stressors amplify neuroinflammatory responses to a subsequent immune challenge. Indeed, we and others have demonstrated that stress sensitizes or 'primes' neuroinflammatory and behavioral responses to subsequent peripheral immune activation (e.g., infection with E. coli) (de Pablos et al., 2014; Espinosa-Oliva et al., 2011; Fonken et al., 2016; Frank et al., 2007; Frank et al., 2012; Johnson et al., 2002; Johnson et al., 2003; Munhoz et al., 2006; Weber et al., 2015; Wohleb et al., 2012; Wohleb et al., 2011) .
Well-established sex differences in both the stress response and the immune system suggest that stress-elicited neuroinflammatory priming may vary between the sexes (Bekhbat and Neigh, 2017). Sex differences in the stress response exist throughout the lifespan and relate to both the organizational and activational effects of gonadal hormones (Bourke et al., 2012) . In adulthood, females exhibit more robust and prolonged behavioral and physiological responses to stressors. For example, the glucocorticoid (corticosterone; CORT) response to various stressors is enhanced in females (Bourke et al., 2012) . Importantly, CORT is the proximal signal through which acute and chronic stress primes neuroinflammatory responses in male rats (Frank et al., 2014 (Frank et al., , 2010 (Frank et al., , 2012 .
